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Abstract
Strong decay constants of the heavy tensor to heavy pseudoscalar (vector) and
light pseudoscalar mesons are estimated within the light cone QCD sum rules. It is
obtained that the values of these coupling constants are very strongly dependent on
the choice of the Lorentz structure. Moreover, using these strong coupling constants
the corresponding decay widths are calculated.
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1 Introduction
Last decade was very fruitful in spectroscopy of the rapidly growing number of particles.
Many new particles are discovered (see [1–9] and the references therein) which part of
them are successfully described in framework of the quark model, and interpretation of
the remaining ones demand going beyond the quark picture. In particular, the masses and
decay widths of the excited mesons such as D∗2(2400), D∗S2(2573), B∗2(5747) and B∗S2(5840)
with the quantum number JP = 2+ are measured in experiments [8–10]. The properties of
D–wave and radial excited heavy light meson system will be examined in detail in future
planned experiments at LHBc and KEK–B.
The strong decays of D–wave mesons, such as D2(2460)→ D∗+π−, D+π−, D+2 (2460)→
D0π+ [6, 12–14],D+S2(2573)→ D0K+ [6], B2(5747)→ B∗+π−, B+π−, [9, 10], and B+S2(5840)→B+K− [9, 10] have already been observed in experiments. The decay constants of the tensor
mesons D∗2(2460) and D∗S2(2573) have been studied within the three–point QCD sum rules
method in [15]. In framework of the same approach the strong constants of D∗2(2460)→ Dπ,
D∗S2(2573)→ DK, B∗2(5747)→ Bπ, and B∗S2(5840)→ BK transitions have been calculated
in [16]. Recently, the strong decay constants of the D∗2(2460) → D∗π, D∗S2(2573) → D∗K,
B∗2(5747)→ B∗π, and B∗S2(5840)→ B∗K transitions have been studied in [17] in framework
of the three-point QCD sum rules and the local QCD methods.
The present work is devoted to the calculation of the constants of the tensor mesons
D∗2(2460), D∗S2(2573), B∗2(5747), and B∗S2(5840) in framework of the QCD sum rules method.
The paper is arranges as follows. In section 2, the light cone QCD sum rules derived
for the coupling constants of the D∗2 → Dπ, D∗S2 → DK, B∗2 → Bπ, and B∗S2 → BK
transitions. Section 2 is devoted to the numerical analysis of the aforementioned coupling
constants, and present the values of the corresponding two–body strong decays. In this
section, comparison of our results with the ones existing literature, and our concluding
remarks are also presented.
2 Light cone QCD sum rules for the strong coupling
constants of heavy tensor mesons
In this section we derive the light cone QCD sum rules for the strong coupling constants
of heavy tensor mesons with heavy pseudoscalar (vector) mesons with participation of the
light pseudoscalar mesons. For this aim we consider the following correlation function,
Πµν (τ)(p, q) = i
∫
d4xeipx
〈
P(q)
∣∣∣Jµν (τ)(x)J†5(τ)(0)∣∣∣ 0〉 , (1)
where
Jµν(x) =
1
2
[
q¯(x)γµ
↔
Dν Q(x) + q¯(x)γν
↔
Dµ Q(x)
]
,
is the interpolating current of the heavy tensor meson, J5 = q¯iγ5Q, and Jτ = q¯γτQ are
the interpolating currents of the heavy pseudoscalar and vector mesons, respectively; P
1
denotes the light pseudoscalar meson, q and Q in the expressions of the interpolating
currents describes the light and heavy quarks. The covariant derivative
↔
Dµ is defined in
the following way,
↔
Dµ (x) = 1
2
[ →
Dµ (x)−
←
Dµ (x)
]
, and, (2)
→
Dµ (x) =
→
∂µ (x)− ig
2
λaAaµ(x) ,
←
Dµ (x) =
←
∂µ (x) + i
g
2
λaAaµ(x) , (3)
where λa are the Gell-Mann matrices, and Aaµ(x) is the external gluon field, and in our
calculations we shall use the Fock–Schwinger gauge, i.e., xµA
µ(x) = 0. The advantage of
this gauge is that the gluon field can be expressed in terms of gluon field strength tensor
define as,
Aaµ =
∫ 1
0
dtGνµ(tx)x
ν
=
1
2
xνGνµ(0) +
1
3
xαxνDαGνµ + · · · . (4)
In order to construct the sum rules for the strong coupling constants of the heavy tensor
mesons with heavy pseudoscalar (vector) mesons with the participation light pseudoscalar
mesons, we shall calculate the correlation function (1) in two different ways: a) In terms of
hadronic parameters; b) in terms of quarks and gluons. Equating then these two represen-
tations, we derive the sum rule for the aforementioned hadronic coupling constant.
We first consider calculation of the correlator function from the hadronic side. Inserting
a complete set of hadrons carrying the same quantum numbers as the interpolating currents
Jµν and J5(τ) into the correlation function, and isolating the ground state contributions of
the heavy tensor and heavy pseudoscalar (vector) mesons we get,
Πµν(τ) =
〈P(q)TQ|PQ(VQ)〉 〈0 |Jµν |TQ〉
〈
PQ(VQ)
∣∣∣J†5(τ)∣∣∣ 0〉
(p2 −m2TQ)(p′2 −m2PQ(VQ))
+ · · · , (5)
where TQ, PQ, VQ,P mean heavy tensor, heavy pseudoscalar, heavy vector mesons, and light
pseudoscalar mesons, respectively, and dots mean higher states and continuum contribu-
tions.
The matrix elements in Eq. (5) are defined as,
〈0 |Jµν |TQ(p)〉 = fTm3TQǫ∗µν(s, p) , (6)
〈0 |J5|PQ(p)〉 =
fQm
2
PQ
mQ +mq
, (7)
〈0 |Jτ | VQ(p)〉 = fVmVQξ∗τ (p′) , (8)
〈PTQ|PQ〉 = g1ǫαβp′αp′β = g1ǫαβqαqβ , (9)
〈PTQ|VQ〉 = g2εαβηλpαǫβϕqϕp′ηξλ , (10)
2
where ǫµν is the polarization vector of the heavy tensor meson, fT , fQ, fV are the decay
constants of the tensor, heavy pseudoscalar, and heavy vector mesons; g1 and g2 are the
hadronic coupling constants, and s is the polarization vector of the heavy vector mesons.
Performing summation over the spins of the heavy tensor and heavy vector mesons in Eqs.
(5–10), we get for the correlation functions describing the heavy tensor mesons with heavy
pseudoscalar, heavy vector mesons and light pseudoscalar mesons, the following results,
respectively,
Πµν = g1
fTm
3
TQ
p2 −m2TQ
fQm
2
PQ
mQ +mq
qαqβ
p′2 −m2PQ
{
1
2
[
g˜µαg˜νβ + g˜µβ g˜να
]
− 1
3
g˜µν g˜αβ
}
,
= g1
fTm
3
TQ
p2 −m2TQ
fQm
2
PQ
mQ +mq
1
p′2 −m2PQ
{
gµν
(
− 1
3
m2P +
(m2TQ +m
2
P −m2PQ)2
12m2TQ
)
+ qµqν
− 1
2
(qµpν + qνpµ)
(m2TQ +m
2
P −m2PQ)
m2TQ
+
pµpν
m4TQ
[
(m2TQ +m
2
P −m2PQ)2
6
+
m2Pm
2
TQ
3
]}
, (11)
Πµντ = g2fVmVQ
fTm
3
TQ
p2 −m2TQ
1
p′2 −m2VQ
εαβηλpαq
ϕp′η
{
1
2
[
g˜µβ g˜νϕ + g˜µϕg˜νβ
]
− 1
3
g˜µν g˜βϕ
}
×
{
− gλτ + p
′
λp
′
τ
m2VQ
}
=
1
2
g2fTfVm
3
TQ
mVQ
1
p2 −m2TQ
1
p′2 −m2VQ
{
εµαητ
[
pαqνqη + pαpνqη
m2TQ +m
2
P −m2VQ
2m2TQ
]
+ (µ↔ ν)
}
, (12)
where
g˜µν = −gµν + pµpν
m2TQ
.
We now turn our attention to the calculation of the correlation function from the QCD
side. i.e. in terms of the quark–gluon degrees of freedom. After contracting the heavy
quark fields the correlation function can be written as,
Πµν(τ) = −1
2
∫
d4xeipx
〈
P(q)
∣∣∣q¯(x)γµ ↔Dν (x)SQ(x)γ5(τ)q(0) + (µ↔ ν)∣∣∣ 0〉 , (13)
where SQ(x) is the heavy quark propagator whose expression in the coordinate representa-
tion is given as,
SQ(x) =
m2Q
4π2
{
K1(mQ
√−x2)√−x2 + i
6x
−x2K2(mQ
√
−x2)
}
− gsmQ
16π2
∫ 1
0
du
[
Gµν(ux) (σ
µν6x+ 6xσµν) K1(mQ
√−x2)√−x2 + 2σ
µνK0(mQ
√
−x2)
]
,(14)
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where Kn is the modified Bessel function. In further analysis we shall use the following
relations for the derivatives of the Bessel functions,
d
dx
Kn(x) = −1
2
[
Kn−1(x) +Kn+1(x)
]
,
d
dx
(xnKn) = −xnKn−1(x) ,
d
dx
(x−nKn) = −x−nKn+1(x) . (15)
It should be noted here that the expansion of the quark operator up to twist four terms
is calculated in [18], which gets contributions from q¯Gq, q¯GGq, and q¯qq¯q nonlocal operators.
In the present work we consider operators with one gluon field. Neglecting the contributions
coming from the q¯GGq and q¯qq¯q operators can be justified on the basis of an expansion in
conformal spin.
Having the expression of the heavy quark operator at hand, we now calculate the cor-
relation function from the QCD side. The expression of the correlation function in deep
Eucledian domain p2E → −∞, p′2 → −∞, can be obtained by using the operator product
expansion. It follows from Eq. (13) that in order to calculate the correlation function
from the QCD side the matrix elements of the nonlocal operators between vacuum and
one–particle light pseudoscalar meson states. The matrix elements 〈P(q) |q¯(x)Γq′(0)| 0〉 are
parametrized in terms of the distribution amplitudes (DAs) [19, 20] as given below,
〈P(p) |q¯(x)γµγ5q(0)| 0〉 = −ifPqµ
∫ 1
0
dueiu¯qx
(
ϕP(u) +
1
16
m2Px
2
A(u)
)
− i
2
fPm
2
P
xµ
qx
∫ 1
0
dueiu¯qxB(u) ,
〈P(p) |q¯(x)iγ5q(0)| 0〉 = µP
∫ 1
0
dueiu¯qxφP (u) ,
〈P(p) |q¯(x)σαβγ5q(0)| 0〉 = i
6
µP
(
1− µ˜2P
)
(qαxβ − qβxα)
∫ 1
0
dueiu¯qxφσ(u) ,
〈P(p) |q¯(x)σµνγ5gsGαβ(vx)q(0)| 0〉 = iµP
[
qαqµ
(
gνβ − 1
qx
(qνxβ + qβxν)
)
− qαqν
(
gµβ − 1
qx
(qµxβ + qβxµ)
)
− qβqµ
(
gνα − 1
qx
(qνxα + qαxν)
)
+ qβqν
(
gµα − 1
qx
(qµxα + qαxµ)
)]
×
∫
Dαei(αq¯+vαg)qxT (αi) ,
〈P(p) |q¯(x)γµγ5gsGαβ(vx)q(0)| 0〉 = qµ(qαxβ − qβxα) 1
qx
fPm
2
P
∫
Dαei(αq¯+vαg)qxA‖(αi)
+
[
qβ
(
gµα − 1
qx
(qµxα + qαxµ)
)
4
− qα
(
gµβ − 1
qx
(qµxβ + qβxµ)
)]
fPm
2
P
×
∫
Dαei(αq¯+vαg)qxA⊥(αi) ,
〈P(p) |q¯(x)γµigsGαβ(vx)q(0)| 0〉 = qµ(qαxβ − qβxα) 1
qx
fPm
2
P
∫
Dαei(αq¯+vαg)qxV‖(αi)
+
[
qβ
(
gµα − 1
qx
(qµxα + qαxµ)
)
− qα
(
gµβ − 1
qx
(qµxβ + qβxµ)
)]
fPm
2
P
×
∫
Dαei(αq¯+vαg)qxV⊥(αi) , (16)
where
µP = fP
m2P
mq1 +mq2
, µ˜P =
mq1 +mq2
mP
,
and q1 and q2 are the quarks in the meson P, Dα = dαq¯dαqdαgδ(1 − αq¯ − αq − αg), and
and the DA’s A(u), B(u), ϕP(u), φP (u), φσ(u), T (αi), A⊥(αi), A‖(αi), V⊥(αi) and V‖(αi)
are functions of definite twist and their expressions are given in the next section.
Using Eq. (16) and corresponding coefficients of the Lorentz structures the theoretical
part of the correlation function can be calculated straightforwardly. Equating the coeffi-
cients of the respective Lorentz structures calculated from the hadronic and QCD sides of
the correlation function, and performing Borel transformation for the variables −p2 and
−p′2 = −(p + q)2 in order to suppress the continuum and higher states contribution, we
obtain the sum rules for the strong coupling constants of the heavy tensor with pseudoscalar
heavy and light mesons given as,
fPQm
2
PQ
mQ +mq
fTm
3
TQ
g1Aie
−m2
TQ
/M2
1 e
−m2
PQ
/M2
2 = Π˜
th.(PQ)
i ,
fVQmVQfTm
3
TQ
g2Bie
−m2TQ
/M21 e
−m2VQ
/M22 = Π˜
th.(VQ)
i ,
where˜means Borel transformed invariant function, PQ and VQ refer to the heavy pseu-
doscalar and vector mesons, respectively. The expressions of Ai and Bi in the above–
expression are as follows,
Ai =


1, for the qµqν structure ,
− 1
2m2T
(m2TQ +m
2
P −m2PQ), for the qµpν + qνpµ structure ,
−1
3
m2P +
(m2TQ +m
2
P −m2PQ)2
12m2TQ
, for the gµν structure ,
1
m4TQ
[
1
6
(m2TQ +m
2
P −m2PQ)2 +
m2Pm
2
TQ
3
]
, for the pµpν structure .
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Bi =


1, for the εµαητpαqνqη (ε
ναητpαqµqη) structure ,
1
4m2TQ
(m2TQ +m
2
P −m2PQ), for the εµαητpαpνqη (εναητpαpµqη) structure .
The expressions of the Π˜
th.(PQ)
i and Π˜
th.(VQ)
i are given as:
1) Coefficient of the qµqν structure
Π˜
th.(P )
1 = e
m2
P
/4M2e−m
2
Q/M
2
{
1
48M2
fPm
2
Pm
3
QA(u0)−
1
144
M2
{
12fPmQϕP(u0)
+ µP
[
6ϕP(u0)− (1− µ˜2P)
(
8φσ(u0) + φ
′
σ(u0)
)]}
+
1
24
fPm
2
PmQj˜1(B)
+
1
432mQ
[
9fPm
2
Pm
2
QA(u0)− 6mQ(m2P − 2m2Q)µP(1− µ˜2P)φσ(u0)
]}
.
2) Coefficient of the pµqν + pνqµ structure
Π˜
th.(P )
2 = e
m2
P
/4M2e−m
2
Q/M
2
{
1
48M2
fPm
2
Pm
3
QA(u0)−
1
72
M2
{
6fPmQϕP(u0)
+ µP
[
6ϕP(u0)− (1− µ˜2P)(4φσ(u0) + φ′σ(u0)
)]}
+
1
12
fPm
2
PmQj˜1(B)
+
1
432mQ
[
9fPm
2
Pm
2
QA(u0)− 12mQ(m2P −m2Q)µP(1− µ˜2P)φσ(u0)
]}
.
3) Coefficient of the gµν structure
Π˜
th.(P )
3 = e
m2
P
/4M2e−m
2
Q/M
2
{
− 1
72
M4µP
[
12ϕP(u0)− (1− µ˜2P)φ′σ(u0)
]
+
1
12
M2fPm
2
PmQj˜1(B)−
1
36
M2m2PµP(1− µ˜2P)φσ(u0)
}
. (17)
4) Coefficient of the pµpν structure
Π˜
th.(P )
4 = e
m2
P
/4M2e−m
2
Q/M
2
{
− 1
36
M2µP
[
6ϕP(u0)− (1− µ˜2P)φ′σ(u0)
]
+
1
6
fPm
2
PmQj˜1(B)−
1
18
m2PµP(1− µ˜2P)φσ(u0)
}
.
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5) Coefficient of the εµαητpαqνqη and ε
ναητpαqµqη structures
Π˜
th.(V )
1 = e
m2
P
/4M2e−m
2
Q
/M2
{
− 1
96mQM2
fPm
2
Pm
3
QA(u0)
+
1
24
fPM
2ϕP(u0)− 1
144
[
3fPm
2
PA(u0) + 2mQµP(1− µ˜2P)φσ(u0)
]}
.
6) Coefficient of the εµαητpαpνqη and ε
ναητpαpµqη structures
Π˜
th.(V )
2 = e
m2
P
/4M2e−m
2
Q
/M2
{
− 1
48mQM2
fPm
2
Pm
3
QA(u0)
+
1
12
fPM
2ϕP(u0)− 1
72
[
3fPm
2
PA(u0) + 2mQµP(1− µ˜2P)φσ(u0)
]}
,
where
u0 =
M21
M21 +M
2
2
, M2 =
M21M
2
2
M21 +M
2
2
.
The function j˜1(f(u)) appearing in the invariant functions above is defined as:
j˜1(f(u)) =
∫ 1
u0
duf(u) .
(18)
It should be noted here that, in the above expressions the light quark masses mu, md
and ms are all set to zero, while in the numerical calculations the mass ms of the strange
quark is taken into account. It should also be mentioned that the derivation of the double
spectral density for the higher twist contributions is not trivial, and it is calculated in [21].
In our calculations the higher twist contributions appear in the similar form as they do
in [21]. Therefore, for more detail about this issue, the interested reader can consult this
work.
3 Numerical analysis
This section is devoted to the numerical analysis of the sum rules for the heavy tensor
mesons with the heavy pseudoscalar (vector) and light pseudoscalar mesons.
The main input parameters of the light cone QCD sum rules are the distribution am-
plitudes (DAs), whose expressions are given below [19, 20],
ϕP(u) = 6uu¯
[
1 + aP1 C1(2u− 1) + aP2 C3/22 (2u− 1)
]
,
7
T (αi) = 360η3αq¯αqα2g
[
1 + w3
1
2
(7αg − 3)
]
,
φP (u) = 1 +
[
30η3 − 5
2
1
µ2P
]
C
1/2
2 (2u− 1) ,
+
(
−3η3w3 − 27
20
1
µ2P
− 81
10
1
µ2P
aP2
)
C
1/2
4 (2u− 1) ,
φσ(u) = 6uu¯
[
1 +
(
5η3 − 1
2
η3w3 − 7
20
µ2P −
3
5
µ2Pa
P
2
)
C
3/2
2 (2u− 1)
]
,
V‖(αi) = 120αqαq¯αg (v00 + v10(3αg − 1)) ,
A‖(αi) = 120αqαq¯αg (0 + a10(αq − αq¯)) ,
V⊥(αi) = −30α2g
[
h00(1− αg) + h01(αg(1− αg)− 6αqαq¯) + h10(αg(1− αg)− 3
2
(α2q¯ + α
2
q))
]
,
A⊥(αi) = 30α2g(αq¯ − αq)
[
h00 + h01αg +
1
2
h10(5αg − 3)
]
,
B(u) = gP(u)− ϕP(u) ,
gP(u) = g0C
1/2
0 (2u− 1) + g2C1/22 (2u− 1) + g4C1/24 (2u− 1) ,
A(u) = 6uu¯
[
16
15
+
24
35
aP2 + 20η3 +
20
9
η4 +
(
− 1
15
+
1
16
− 7
27
η3w3 − 10
27
η4
)
C
3/2
2 (2u− 1)
+
(
− 11
210
aP2 −
4
135
η3w3
)
C
3/2
4 (2u− 1)
]
,
+
(
−18
5
aP2 + 21η4w4
)[
2u3(10− 15u+ 6u2) ln u
+ 2u¯3(10− 15u¯+ 6u¯2) ln u¯+ uu¯(2 + 13uu¯)] , (19)
where Ckn(x) are the Gegenbauer polynomials, and
h00 = v00 = −1
3
η4 ,
a10 =
21
8
η4w4 − 9
20
aP2 ,
v10 =
21
8
η4w4 ,
h01 =
7
4
η4w4 − 3
20
aP2 ,
h10 =
7
4
η4w4 +
3
20
aP2 ,
g0 = 1 ,
g2 = 1 +
18
7
aP2 + 60η3 +
20
3
η4 ,
g4 = − 9
28
aP2 − 6η3w3 . (20)
The values of the parameters aP1 , a
P
2 , η3, η4, w3, and w4 entering Eq. (20) are listed in
Table (1) for the pseudoscalar π, K and η mesons.
8
π K
aP1 0 0.050
aP2 (set-1) 0.11 0.15
aP2 (set-2) 0.25 0.27
η3 0.015 0.015
η4 10 0.6
w3 −3 −3
w4 0.2 0.2
Table 1: Parameters of the wave function calculated at the renormalization scale µ = 1 GeV
In addition to the above–mentioned parameters, the decay constants of the heavy tensor,
heavy pseudoscalar (vector) and light pseudoscalar mesons, and masses of the quarks. The
decay constants of the heavy tensor mesons are calculated in [16, 17, 22] to have the values
fD∗
2
= (0.018± 0.007), fD∗
S2
= (0.023± 0.011), fB∗
2
= 0.011, fB∗
S2
= 0.013, fD∗ = 0.24 GeV ,
fB∗ = 0.16 GeV [21].
In the present work we use the MS values of the quark masses predicted by the
particle data group whose values are [8]: mc(mc) = (1.275 ± 0.025) GeV , mb(mb) =
(4.18±0.03) GeV , and ms(2 GeV ) = (0.095±0.005) GeV . The masses of the heavy mesons
we use in the present work are calculated in framework of the the QCD sum rules, having the
values, mD∗
2
= (2.460± 0.009) GeV , mB∗
2
= (5.73± 0.06) GeV , mB∗
S2
= (5.84± 0.06) GeV ,
which are all very close to their experimental values.
There are two extra parameters entering to the sum rules, namely, the continuum
threshold s0 and the Borel mass parameters M
2
1 and M
2
2 . In the present analysis we set
M21 =M
2
2 = 2M
2, and this choice corresponds to u0 = 1/2. The continuum threshold s0 is
determined from an analysis of the two–point correlation function which leads to the follow-
ing results: s0,D∗
2
= (8.5± 0.5) GeV 2, s0,D∗
S2
= (9.5± 0.5) GeV 2, s0,B∗
2
= (39.0± 1.0) GeV 2,
s0,B∗
S2
= (41.0± 1.0) GeV 2 [16, 17].
Of course, we need to find such a region of M2 where the strong coupling constants
gTQPQP and gTQVQP are insensitive to the variation in M
2. The upper bound of M2is deter-
mined from the condition that the higher states and continuum contributions constitute,
say, 30% of the total result. The lower bound of the Borel mass parameter M2 is deter-
mined from the condition that the contribution of the highest term with the power 1/M2
is less than 25% of the contribution coming from from the highest power of M2. These two
conditions lead to the following working regions of M2: 2 GeV 2 ≤ M2 ≤ 4 GeV 2 (for D∗2
and D∗S2), 4 GeV 2 ≤M2 ≤ 7 GeV 2 (for B∗2 and B∗S2).
Having decided the working regions M2, we now calculate the strong coupling constants
for the TQPQP and TQVQP vertices. Performing similar analysis we obtain the values of
the coupling constants for the TQPQ(VQ)P vertices which are presented in Tables 2 and 3.
In these calculations we use two different sets of parameters that appear in the expressions
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of the DAs.
[15] [16] present work
gµν pµpν gµν pµpν
gµν pµpν qµqν pµqν + pνqµ
set-1 set-2 set-1 set-2 set-1 set-2 set-1 set-2
D → Dpi+ 15.3 4.63 16.5 12.3 39± 13 40± 3 11± 1 12± 1 0.10 0.08 17± 5 17± 6
DS2 → DK0 18.3 5.76 12.2 9.9 78± 20 74± 5 10± 1 10± 1 0.10 0.13 19± 6 9± 3
B → Bpi+ − − 39.3 17.1 90± 25 88± 20 70± 15 73± 20 0.30 0.15 40± 12 36± 12
BS2 → BK0 − − 26.3 12.9 400± 100 360± 50 58± 12 55± 12 0.25 0.30 24± 8 22± 8
Table 2: The values of the strong coupling constants for the TQPQP vertices for different
Lorentz structures
[16] present work
εντρσp
′µpρp′σ εντρσp
µpρp′σ
ερσατp
βpρqσ ερσατ q
βpρqσ
set-1 set-2 set-1 set-2
D02 → D∗+pi− 4.00 0.73 4.4 ± 1.0 no stability 0.42 ± 0.10 no stability
D0S2 → D∗−K+ 2.98 0.79 4.4 ± 1.0 no stability −0.37 ± 0.13 no stability
B02 → B∗+pi− 3.87 − 5.9 ± 2.0 no stability 0.22 ± 0.05 no stability
B0S2 → B∗+K− 2.89 − 3.0 ± 1.0 no stability 0.28 ± 0.06 no stability
Table 3: Same as in Table 2, but for the TQVQP vertices
In Table 3 “no stability” means that there is no region of the Borel parameterM2 where
the results for the strong coupling constants are insensitive to its variation.
From these Tables we deduce the following conclusions:
• The value of the strong coupling constant depends very strongly on the choice of the
corresponding Lorentz structure, especially for the TQ → PQP transition.
• From our analysis we observe that the value of the strong coupling constant for the
TQ → PQP transition ranges in a rather wide region from 0.3(0.15) to 290(400) for
the B2 → B−π+ (B∗S2 → B0K0). In the case of D2(S2) → D+π− (D0K0) transitions the
values of the corresponding coupling constants vary in the range 0.15 to 78.0. These
results also show that our analysis that the values of the strong coupling constants
are very sensitive to the values of the parameters appearing in the DAs.
It follows from Table 1 that the most reliable value for the TQPQP vertex follows from
10
the qµpν + qνpµ structure, from which we get,
g1 =


17± 5, D02 → D+π− ,
19± 6, D+S2 → D0K+ ,
40± 12, B02 → B−π+ ,
24± 8, B0S2 → B0K0 .
(21)
The strong coupling constants for the TQ → VQP transitions is obtained for the ερσατpβpρqσ
structure, and for the Set 1 values of the parameters of the wave functions are used. As
the result, for the coupling constants of the TQVQP vertex we get,
g2 =


4.4± 1.0, D02 → D∗+π− ,
4.4± 1.0, D+S2 → D∗0K+ ,
5.9± 2.0, B02 → B∗−π+ ,
3.0± 1.0, B0S2 → B∗+K− .
(22)
We now compare our results on the strong coupling constants with those predicted by
the 3–point QCD sum rules method. For the structure gµν our prediction for the coupling
constant gD∗
2
D+pi− is approximately two times larger compared to the one predicted in [15]
and [16]. For the B2 → B−π+ and BS2 → B0K0 transition coupling constants our results
are two and more than ten times larger than the ones predicted in [16].
At the end of this section we present the results for the decay widths of all above–
considered transitions, whose expressions are gives as,
ΓTQPQP =
g21 |~p|5
60πm2TQ
,
ΓTQVQP =
g22 |~p|5
40π
, (23)
where
|~p| = 1
2mTQ
(
m4TQ +m
4
PQ
+m4P − 2m2TQm2PQ − 2m2TQm2P − 2m2PQm2P
)1/2
. (24)
Note that the |~p|5 dependence is an indication of the fact that the decay takes place at the
D-wave level. The results for the decay widths can be summarized as follows.
• In the case for the transitions of the heavy tensor mesons to heavy pseudoscalar and
light pseudoscalar mesons (for the pµqν + pνqµ structure),
Γ
(D02(2460)→ D+π−) = 8.6× 10−3 GeV ,
Γ
(D+S2(2573)→ D0K0) = 4.4× 10−3 GeV ,
Γ
(B02(5747)→ B−π+) = 3.7× 10−3 GeV ,
Γ
(B0S2(5840)→ B0K0) = 8.6× 10−5 GeV . (25)
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• In the case for the transitions of the heavy tensor mesons to heavy vector and light
pseudoscalar mesons (for the ερσατp
βpρqσ structure),
Γ
(D02(2460)→ D∗+π−) = 5.2× 10−3 GeV ,
Γ
(D+S2(2573)→ D∗0K+) = 2.3× 10−3 GeV ,
Γ
(B02(5747)→ B∗−π+) = 4.0× 10−3 GeV ,
Γ
(B0S2(5840)→ B∗0K0] = 6.9× 10−5 GeV .
It follows from the experimental data that [8],
Γ(D2(2460)→ D+π−)
Γ(D2(2460)→ D∗+π−) = 1.55 ,
Γ(B2(5747)→ B+π−)
Γ(B2(5747)→ B∗+π−) = 0.91 ,
as well as from the BaBar Collaboration data [23]
Γ(D2(2460)→ D+π−)
Γ(D2(2460)→ D+π−) + Γ(D2(2460)→ D∗+π−) = 0.62± 0.03± 0.02 .
When we calculate the same ratios from Eqs. (25) and (26), we obtain that,
Γ(D2(2460)→ D+π−)
Γ(D2(2460)→ D∗+π−) = 1.64 ,
Γ(B2(5747)→ B−π+)
Γ(B2(5747)→ B∗−π+) = 0.93 ,
and
Γ(D2(2460)→ D+π−)
Γ(D2(2460)→ D+π−) + Γ(D2(2460)→ D∗+π−) = 0.67 .
We see that our prediction on the ratio of the decay widths are in good agreement with
the experimental results, as well as they are quite close to the results of the works [16] and
[17].
Few words about the perturbative O(αs) corrections are in order. These corrections
increase the correlation function of the coupling constant of the B∗ → Bπ transition about
50% in the light cone QCD sum rules [24]. If we assume that this increase in the correlation
function is correct, then the we expect that the coupling constant increases at the same
order, i.e., gi → 1.5gi. This increase in the coupling constant doubles the values of the
decay widths as well.
In conclusion, we calculate the strong coupling constant of the heavy tensor meson to
the heavy pseudoscalar (vector) and light pseudoscalar mesons. It is seen that the values
of the hadronic decay constants are very strongly dependent on the choice of the Lorentz
structure. Furthermore, using the value of the coupling constants calculated in this work
we also estimate the corresponding decay widths. A comparison of our predictions on these
hadronic coupling constants with the results of the 3–point sum rules is presented.
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